. These results suggest that the genetic information for interferon and for the viral inhibition resulting from interferon resides in the cell. If this is true, different cells of the same origin might have different potentials for interferon production. They might also react differently when exposed to interferon. The studies cited above and most other studies on the comparative aspects of interferon production and assay have been carried out with primary explants of tissues from the appropriate animals. Such tissue cultures are heterogeneous and make any attempt to evaluate variability difficult. Continuous cell lines have also been used for interferon studies. Cantell and Paucker (1963) reported that two different lines of HeLa cells varied in their ability to produce interferon when stimulated with Newcastle disease virus (NDV).
Several recent studies have shown that the drug actinomycin D inhibits the production and action of interferon (Gifford and Heller, 1963; Taylor, 1964; Lockart, 1964) . These results suggest that the genetic information for interferon and for the viral inhibition resulting from interferon resides in the cell. If this is true, different cells of the same origin might have different potentials for interferon production. They might also react differently when exposed to interferon. The studies cited above and most other studies on the comparative aspects of interferon production and assay have been carried out with primary explants of tissues from the appropriate animals. Such tissue cultures are heterogeneous and make any attempt to evaluate variability difficult. Continuous cell lines have also been used for interferon studies. Cantell and Paucker (1963) reported that two different lines of HeLa cells varied in their ability to produce interferon when stimulated with Newcastle disease virus (NDV).
Both lines of HeLa cells, as well as primary human amnion cells, were of equal sensitivity to the action of interferon; however, the age of the cultures played a role.
In this laboratory, L cells and Western equine encephalomyelitis (WEE) virus have been used to investigate the production and action of an interferon Lockart and Horn, 1963) . In the work reported herein, the production of interferon by L cells from three different lines is compared. Also compared is the relative ability of the cells from the three lines to be inhibited in virus production by interferon. The interferons did not inhibit virus production specifically to a greater extent on the cells of their origin, although one line of cells was inhibited more than the others. Also, interferon from primary mouse embryonic tissue cultures was compared with that from L cells.
MATERIALS AND METHODS
The L+ and L-strains of WEE virus, the procedures for virus production and assay, the production and assay of L-cell interferon, and the methods for the growth and maintenance of L cells were previously described Lockart and Horn, 1963) . A sample of the NDV used was kindly provided by Charles A. Evans, University of Washington, Seattle. Stock suspensions of NDV consisted of pooled allantoic fluids from infected 10-day-old chick embryos, and usually contained about 2 X 109 plaqueforming units (PFU) per ml when assayed on monolayers of chick-embryo cells. A sample of Mengo virus was kindly provided by R. M. Franklin, University of Colorado School of Medicine, Denver. A stock suspension of Mengo virus was prepared by passage in L cells. The addition of 0.5 ml of undiluted stock suspension (untitered) to a monolayer of L or mouse-embryo (ME) cells resulted in complete cytopathology (CPE) 24 hr later. This challenge procedure for the assay of interferon activity was necessitated when mouseembryo cells were used, as they were refractory to WEE virus. The line of L cells employed in this laboratory for the past 3 years was previously described Lockart and Horn, Reich, 1964) . It does not, however, appreciably inhibit the reproduction of RNA viruses (Reich et al., 1962) . Actinomycin D was employed by us to determine whether a newly induced cellular RNA was necessary for the production of interferon in response to the addition of an RNA virus (the L + strain of WEE virus). A 1-hr period of treatment of L cells with actinomycin D at a concentration of 5 ,ug/ml wvas used. Monolayers of Lts cells were prepared 72 hr prior to their use. They were infected by the addition of the L + strain of NVEE virus and incubated at 37 C in 5 ml of EH medium. At 6 and 12 hr after virus inoculation, two cultures were removed and incubated for 1 hr with 2 ml of EH medium containing actinomycin D. They were then washed three times with warm EH medium and reincubated with 5 ml of EH medium. The fluids were collected 24 hr postinoculation (PI) and assayed for virus and interferon. It was determined that fluids, from cells treated for 1 hr with actinomycin D as described and which contained no interferon, had no inhibitory effect on the action of a known interferon-containing fluid. The results of several experiments are presented in Table 1 . Treatment of cultures for 1 hr with actinomycin D at 6 hr after the addition of virus, and at a time when virus production had already commenced, inhibited the production of any interferon. When the treatment with actinomycin D was delayed until 12 hr PI, at which time some interferon had been produced, it markedly inhibited the further production of interferon. No reduction was detected in the amount of virus produced by 24 hr. It is concluded that DNA-dependent RNA is necessary for interferon production and, therefore, that the genetic information for interferon resides in the DNA of the cells. The production of interferon is somehow triggered in L cells by some event(s) or process(es) which occurs as the result of the virus infection.
Interferon production by different lines of L cells. Eighteen monolayer cultures of each of the three cell lines were used 72 hr after their preparation. Six monolayers of each cell line were inoculated with each of the following: 2 X 108 PFU of the L + and L -strains of WEE virus and 2.5 X 108 PFU of NDV. After 1 hr for adsorption, all 54 cultures were washed three times, and 5.0 ml of EH medium were added to each. After further incubation for 24, 48, and 72 hr, the fluids from the two cultures of each cell line which had been inoculated with each of the three viruses were collected and assayed for their contents of virus and interferon ( (Lockart and Horn, 1963) . The virus yields by cultures incubated with each interferon on each cell line were compared with their own controls. The titers of fluids at 24 hr PI are shown in Table 3 . Frequently, virus titers were so low that it is doubtful that they reflected virus production. However, the data show no suggestion of a homologous specificity of the interferons but indicate that the Lts line of L cells is more sensitive to their inhibitory action than the other two cell lines. Consequently, only the Lts line of cells was used in further studies.
Production of an interferon by ME cells. The fact that different strains of L cells showed differing abilities to produce interferon, and a different degree of virus inhibition by interferon, opened the questions of specificity and degree of action between primary and serially cultivatable cells which originated from the same animal species and their respective interferons.
Cultures of ME cells were made by seeding 9 X 105 cells in 60-mm petri dishes containing 5 ml of EH medium. After 3 days, several cultures LOCKART Table 5 , including the CPE resulting after incubation with two dilutions of interferon. Interferons from both Lts and ME cells, at concentrations which gave complete or almost complete protection to Lts cells, failed to give a significant amount of protection to ME cells. As before, no evidence for any specificity was found, and again the Lts cells proved to be superior for the estimation of interferon activity.
Efficiency of a ME interferon on three strains of L cells. Interferons produced in serially cultivatable cell lines were most efficiently assayed in Lts cells and somewhat less efficiently in either Lma of Lhr cells. It was shown above that an interferon produced by ME cells was more efficiently assayed in Lts cells than in homologous cells.
The following experiments were done to compare the efficiency of the ME interferon in all three of the serially cultivatable cell lines used in this study. Monolayers of the three cell lines were treated overnight with the same dilution of the interferon from ME cells. They were then challenged, and their 24 hr virus titers were determined and compared with those from untreated control cultures of each of the cell lines (Table 6 ).
As before, the Lts cells made less virus relative to their controls than did the other two cell lines.
DISCUSSION
The genetic constitution of L cells appears to play a major role in their ability to produce (Isaacs and Lindenmann, 1957; Ho, 1962; Wagner, 1963) , rickettsia (Hopps et al., 1964) , bacteria (Youngner and Stinebring, 1964) , nucleic acids (Rotem, Cox, and Isaacs, 1963) , and nucleotides (Jensen et al., 1963) . (Ho and Enders, 1959; Vilcek, 1962) found that primary cell cultures were more sensitive to interferon action than were continuous cell lines. We therefore compared primary ME cells and L cells for their sensitivity to the action of interferon. It was shown that ME cells made interferon which protected both homologous cells, as well as L cells. Like the Lts line of L cells, mouse-embryo cells produced greater amounts of virus when stimulated with NDV than when stimulated with WEE virus. The interferon produced by the ME cells did not show any preferential sign of being more active on ME cells than on L cells; in fact, the opposite was true. Thus, interferons produced by both L cells and ME cells were most active on Lts cells, less so on the other two lines of L cells, and least active on ME cells. These results are in contrast to those previously mentioned (Ho and Enders, 1959; Vilcek, 1962) . It is suggested that some genetically bestowed capability of the cells also controls how well they are capable of reacting to the effects of interferon. In agreement with this are the reports that actinomycin D inhibits the action of interferon (Taylor, 1964; Lockart, 1964 ). It is not presently possible to speculate on the physiological mechanism responsible, although recent reports (Taylor, 1964; Lockart, 1964) suggest that interferon produces its action through cellular-mediated events.
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